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INTRODUCTION. 

The term ' ' millet " is used in a general way to designate certain cereal 
and forage grasses, the seeds of which are usually small as compared 
with other cereals, such as oats, wheat, and barley. In some parts of 
the world certain of the sorghums are included under this name, while 
in this country several grasses of quite diiferent character are locally 
called millets. 

Millets are important both as forage plants and as a source of food 
for man. In nearly all parts of the world they take a prominent 
place among forage crops, and it is estimated that they feed about 
one-third of the inhabitants of the globe. Between 35,000,000 and 
40,000,000 acres of millets are grown annually in India, and Japan 
alone uses about 35,000,000 bushels of seed each year for human food. 
Corea, China, and other Asiatic countries also use enormous quanti- 
ties for this purpose. 

PLACE OF MILLETS ON THE FARM. 

On the whole, it is doubtful if there are many sections in this coun- 
try where millets should be made a primary crop. Their place is 
rather that of a supplementary one—a "catch crop," when the corn 
has been "hailed out;" a substitute for corn where that crop is not 
easily grown; a crop to be grown on a piece of land that might other- 
wise lie idle; a readily available crop for use in short rotations; an 
excellent thing to grow on foul land to get rid of weeds, giving prac- 
tically the same -results as fallowing, or summer cultivation, and in 
addition a crop of forage; a supplement to the regular or permanent 
pastures and meadows. It is in such ways that the millets are most 
valuable on the average farm, and such is the place they should be 
given in American agriculture. 

GROUPS OF THE  CULTIVATED  VAmETIES. 

In this paper the discussion is limited principally to varieties of 
recognized merit already on the market, leaving new and untried sorts 
until such a time as experimentation will have demonstrated their 
value for general cultivation. It is not desirable to consider at length 
the relative merits of the various trade names used by seedsmen in 
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placing their millets on the market. As far as possible these names 
have been grouped as synonyms under the most generally accepted 
titles of the various standard varieties. 

But little has been done in the ideally scientific development of varie- 
ties. In a few instances careful selection has been i)racticed, but as a 
inile the so-called new varieties on the market are only local variations 
of well-known sorts. During recent years a number of the experi- 
ment stations have been paying special attention to the introduction 
and testing of foreign millets, and the Department of Agriculture has 
distributed seed of a number of foreign sorts to the various State 
experiment stations and to private individuals in different parts of the 
country. Out of the many kinds thus introduced and tested some 
are giving promise of value for cultivation, and there is no doubt 
that others could be crossed with some of the standard varieties in 
such a manner as to materially increase their value. 

With one or two exceptions the millets grown in the United States 
belong to the genera Chsetochloa and Panicum, and may be arranged 
into three groups. In the first group are those belonging to the genus 
Chsetochloa (formerly Setaria), with a compact, bristly, foxtail-like 
head, closely related botanically to the common foxtail grasses of the 
fields and waste places; this group, which may be termed the foxtail 
millets, includes such varieties as Common Millet, Hungarian, and 
others originating from the various species of Chsetochloa, chiefly 
C. itálica and its var. germánica. A second group is composed of 
varieties derived from the common barnyard grass {Panicum crus- 
galli) and its allies (P. colonum, P. frumenfaceum, etc.), distinguished 
by the dense paniculate heads so characteristic of barnyard grass; 
although extensively cultivated in parts of the Old World, the mil- 
lets of this group, which may be designateci the barnyard millets, 
have only recently come into prominence in American agriculture. 
The third group comprises millets with bushy headsj the seeds being 
produced at the ends of the comparatively long branches; this group 
includes the *'common" millet of the Old World and the varieties 
derived from the same species {Panicum miliaceum), regarded by 
many as the true millets, as they undoubtedly are in fact; in the 
United States they are most generally known as the broom-corn mil- 
lets, which title has been adopted in this paper. 

FOXTAIL MILLETS, 

ORIGIN AND EXTENT OF CULTIVATION. 

The foxtail millets ( Oluetochloa itálica and var. germánica) are by 
far the most important group of millets grown in this country—prob- 
ably in the whole world. There is a difference of opinion as to the 
nativity of this species. Some writers regard it as a native of south- 
ern Europe; but although it has been cultivated there from the 
remotest period, there seems to be no good evidence of its being a 
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native. Writers on Chinese economic plants give this as one of the 
five plants sown each year by the Emperor in a public ceremony, in 
accordance with the command given by Chin-nong, 2700 B. G. These 
plants are all regarded by the Chinese as natives of that country. 
The species seems to occur in the wild state in Japan. De Candolle, 
the leading authority on the *'Origin of cultivated plants,'? after an 
extended discussion of all the evidence obtainable, concludes as 
follows: 

The sum of historic, philological,- and botanical data makes me think that the 
species existed before all cultivation, thousands of years ago, in China, Japan, 
and tbe Indian archipelago. Its cultivation must have early spread toward the 
West, since we know Sanskrit names, but it does not seem to have been known in 
Syria, Arabia, and Greece, and it is probably through Russia and Austria that it 
early arrived ajnong the lake dwellers of the stone age in Switzerland. 

According to Hackel, the. common weedy grass known as Green 
Foxtail {Chœtochloa viridis) is tobe regarded as the probable original 
form of the cultivated foxtail millets. 

In some of their many varieties foxtail millets have long held an 
important place among the plants cultivated over large portions of 
Europe, Asia, Africa, and America. There is much doubt as to the 
exact time and manner of the introduction of these millets into this 
country. The opinion prevails that the variety known as Common 
Millet was the first to be introduced, probably near the «lose of the 
last century. Hungarian grass was certainly grown in this country 
as early as 1830, and was probably introduced^ some time before that 
date.    Both the German and Japanese millets are of later introduction. 

At the present time these millets are more or less extensively grown 
throughout temperate Europe, a large part of ladia, China, Japan, 
northern Africa, the United States, and Canada. In the ITnited States 
their cultivation is most general in the middle West, although they 
are grown more or less throughout the country. In parts of the South 
they are replaced to some extent by sorghum,' while in the North the 
broom-corn millets are sometimes grown in their stead, and of 
recent years the barnyard millets are gaining favor in some sections. 
Among the leading millet-growing States are Iowa, Missouri, Kansas, 
Texas, Nebraska, the Dakotas, Minnesota, Illinois, and Tennessee. 

In this country the foxtail millets are grown almost exclusively 
for forage, but in other parts of the world they are used for human 
food; in early times, they were probably much more extensively 
used for this purpose than at present. Seed of this species has been 
found in such abundance in the remains of the lake dwellings of 
Switzerland as to indicate that it was in common use during the stone 
age in central and southern Europe. Long before the Christian era, 
at least as early as 2700 B. C, it foYmed one of the chief sources of 
food in China, and is still extensively used for this purpose, not only 

»Bui. 117, Mich. Agr. Exp. Sta., pp. 23, 24 (1894). 
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in China, but also in Corea, Japan, the i]ast Indies, and Trans- 
Caucasia. Church ^ says it is grown in India chiefly as an ' ' interme- 
diate or subordinate " crop, and is largely used as human food in 
certain parts of the country. He further says, ''It is generally 
regarded as nutritious and digestible, but in some places it is con- 
sidered to be rather heating." It is usually prepared by parching or 
boiling, and is eaten alone, or may be mixed with milk and sugar, 
forming a mixture known among the natives as "sir." At the pres- 
ent time it is widely grown for forage in foreign countries, particu- 
larly in central Europe and in parts of India. 

HABIT  AND CONDITIONS  OF  GROWTH. 

The foxtail inillets delight in rich, warm, loamy soils, and will not 
thrive in soils that are poor and thin. This is particularly the case 
with the coarser varieties like German Millet. Common Millet and 
Hungarian usually give better results under adverse conditions of soil 
and climate than the other varieties commonly grown in this country. 
The foxtail millets are strong, rapid growers, and draw nourishment 
largely from the surface soil. The great mass of strong, fibrous roots 
have a beneficial effect on the physical condition of the soil, particu- 
larly in the case of lands recently brought under the plow. A crop 
of millet on new ''breaking" aids materially in subduing the land 
and in preparing it for the succeeding crop. In many localities, 
notably in the West, millet is an excellent crop to precede corn. In 
the South the foxtail millets are regarded as well adapted to the 
upland soils of the cotton regions. Common Millet being best for the 
light soils and German Millet for low, heavy soils. 

The foxtail millets not only endure excessive heat and sunlight 
well, but make very rapid growth if the supply of moisture is not too 
limited. They are, however, very susceptible to cold, particularly 
when the plants are young. The length of time required to reach 
maturity varies a great deal, according to the variety and the soil and 
climatic conditions, the commonly grown varieties ordinarily being 
ready to cut for hay in from fifty to eighty days from date of sowing, 
and maturing seed in from ten to fifteen or twenty days later. Under 
very favorable circumstances some of the varieties may be in condi- 
tion to cut for forage within a month or six weeks from time of 
seeding. 

VARIETIES. 

The various foxtail millets commonly found on the market in the 
United States may be grouped under the following standard varieties : 

(1) Common Millet {Chœtochloa itálica). 
(2) German Millet {Chœtochloa itálica), 
(3) Golden Wonder Millet {Chcetochloa itálica). 
(4) Hungarian Millet {Chœtochloa itálica var. germánica). 

' Food Grains of India, p. 55. 
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Several ^eed firms are also offering "Japanese millets;" but differ- 
ent sorts are offered under practically the same name, and sometimes 
the seed sent out is apparently only that of one of the common varie- 
ties, so that it is scarcely possible to make a suitable classification at 
the present time. The two Japanese sorts which have received wid- 
est distribution are mentioned in the pages following in connection 
with certain standard sorts with which they seem most closely asso- 
ciated. 

Seed of the Corean millets has not yet been placed on the general 
market, but as some of the forms give promise of much value for cul- 
tivation in this couiitry they are given a place in this discussion. 

Cœnmon Millet,    (PI. XVI, fig. 1.) 
Synonyms: Small Millet (Texas), Californian Millet (Salzer, Vilmorin), Dakota 

Millet (in part, of some seedsmen), Early Harvest Millet or Missouri Millet 
(at least in part), American Millet (in part). 

Stems slender, several to many from the same root, usually simple or unbranched, 
about 3 feet in height; leaves of medium width (one-fourth to one-half inch), 
rather soft; heads nodding, small to medium-sized (usually 3 to 6 Inches in 
length), slender, composed of small subdivisions, which are compactly 
arranged toward the tapering apex, but become loose below, giving the head 
an irregiilar appearance at the base; beards of medium length, of ten tinged 
with purple or brown at maturity; chaff pale or yellowish; **seed" large, 
yellow, oval. 

Common Millet was one of the first varieties to be introduced and 
to come into general cultivation in the United States, but there seems 
to be no record of the exact date of its introduction. At the present 
time it is the most widely cultivated of the foxtail millets in this 
country. It is the hardiest of the commonly grown varieties, endur- 
ing drought the best and giving better returns on poor soils. By most 
feeders the hay from this variety is preferred to that from others on 
account of its finer quality, there beiûg less loss in feeding it. 
Although German Millet will usually out-yield Common Millet under 
"favorable conditions of soil and moisture, the latter will, one year 
with another, afford more forage of a finer quality in most localities in 
the Northern States. 

Common Millet is one of the earliest of the foxtail millets, and is the 
most constant in its characters. Although this variety seems to have 
been long known in Europe, its cultivation is by no means so general 
there as in the United States ; indeed, the variety seems to haveo'eached 
its perfection in this country, and is being taken back to the old coun- 
try under such names as "American Millet," "Californian Millet" 
(Moha Vert de Californie, Vilmorin), etc. 

As a rule, seed sold in our markets under the name of Common 
Millet is true to name. Occasionally seed of this variety is sold as 
German Millet, and much of the " Dakota Millet " is nothing but Com- 
mon Millet, although most of it is probably an early strain of German 
Millet, as stated elsewhere. 
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By some Early Harvest or Missouri Millet (PL XVI, ñg. 2) is regarded 
as a distinct variety, mainly because of its earliness and short, com- 
pact heads. Professor Crozier inclines to this opinion and regards 
Hungarian as the probable ancestor, although the introducers claim 
the variety to be a cross between Golden Wonder and Broom-corn 
millets, which can scarcely be the case.    Professor Chilcott regards 

it,as only a variation of Com- 
mon Millet. Plants from seed 
obtained under this name from 
the introducers in 1897 are al- 
most exactly like Common Mil- 
let from the same source, and 
plainly belong to that variety. 

German Millet.    (PL  XVI, fig. 3, 
and PL XVII, fig. 3; and fig. 83. ) 

Synonyms : Southern Millet, Ameri- 
can Millet (in part), Golden 
Millet, Mammoth Millet, Bengal 
Grass, Dakota Millet (for the 
most part). 

Stems robust, usually single, un- 
branched, often reaching 4 or 5 
feet in height; leaves broad, 
rather stiff and harsh; heads 
large (about 6 to 8 inches long 
by an inch or more wide), usu- 
ally nodding, the subdivisions 
hardly as conspicuous as in 
Golden Wonder Millet and more 
closely crowded, rounded at the 
ends or tapering somewhat, 
particularly toward the base; 
beards conspicuous, usually 
with a purplish tinge; **seed" 
small, rounded, yellow or gol- 
den. 

This variety has been in gen- 
eral cultivation in the South 

"®®®^" since the early seventies, but 
was introduced into the United States many years earlier. Professor 
Crozier regards the East Indies as the most probable source of its intro- 
duction into the United States, and remarks that *'the name Bengal 
Grass, by which it was first known in this country, suggests such an 
origin." Flint, on the contrary, makes the statement that it was first 
brought to the United States from Europe. However this may be, it 
seems that the seed used in Tennessee, where this variety first came 
into real prominence, was brought from France in the early sixties, 
and since that time this has been the leading millet sown in the South. 

^v% 
PIG. 83.—German Millet: a and ¿>, two views of the 

spikelet with its cluster of three "beards;'' c. 



Yearboo« U. S. Dept  of Agriculture,  1898. PLATE XVI. 

MILLETS. 

1, Common Millet; 2, h^arly Harvest Millet: 3, Geiiimii Millet; 4, Uolileu Wonder Millet, 
.I. Hungarian Millet: 6, Japanese Foxtail Millet. 
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FIG. 1.—NEW SIBERIAN MILLET. F'G. 2.-JAPANESE BARNYARD MILLET. 

FIG. 3.—GERMAN MILLET GROWING IN THE GRASS GARDEN OF THE DEPARTMENT OF 

AGRICULTURE, WASHINGTON, D. C. 
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German Millet makes a heavy yield of forage under favorable con- 
ditions, but does not stand drought as well as the smaller varieties, 
such as Common Millet and Hungarian. The hay is coarser and less 
highly valued than that from the smaller millets, but when the forage 
can be fed in the.green state this will be found to be an excellent 
variety to grow, on account of the heavy yield. 

German Millet is the latest of the varieties commonly grown here, 
and is exceedingly variable in its appearance and habit of growth. 
It is very seldom that one sees a field that is uniform in character. 
Many, perhaps most, of the heads may be typical of the variety, but 
usually there will be many others scarcely to be distinguished from' 
Common Millet or other standard varieties. Typical German Millet 
brought from the South soon becomes very much modified when 
grown in the North. Thus, in a northern strain of German Millet 
sold as ''Dakota Millet" or "Dakota-grown German Millet" the 
"seed" is larger and more oval in shape than in the typical southern 
form; the plants are earlier and hardier, and the yield of forage is 
usually better, at least in northern localities. 

Some of the so-called Japanese millets now on the market belong to 
the German Millet type, as, for example, "Breck's Japanese Millet," 
which is scarcely distinguishable from the common southern German 
Millet. 

Golden Wonder Millet,    (PI. XVI, fig. 4.) 

Synonyms: Sometimes confused with the so-called Golden (German) millets. 
Stems robust, usually single, unbranched, sometimes reaching 5 or 6 feet in 

height; leaves broad and coarse but of rather soft texture; heads large (6 to 
14 inches long and one-half to li inches wide), drooping, with large, closely 
flowered subdivisions, tapering at both ends, but more conspicuously above; 
beards inconspicuous; chaff yellowish,rarely purplish; "seed" small, yellow- 
ish, rounded.    Plant pale green in color, the head bscoming yellow or some-, 
times purplish as it approaches maturity. 

According to Professor Crozier,i ''this variety originated in Minne- 
sota in 1884 and was first offered to the public four years later."    Its 
introducers claimed it to be ''an artificial cross produced by one of 
their growers between  Hungarian  grass  and German  Millet."    It 
shows undoubted relationship to German Millet in its large head, 
coarse leaves, and robust, simple stems, but there is no evidence of 
Hungarian parentage in  any of its prominent characters.    While 
such'a cross is no doubt possible, it would seem that Hungarian char- 
acters would enter more strongly into those of the offspring. 

In yield of seed Golden Wonder leads all the other varieties of fox- 
tail millets. The forage is coarse, like that from German Millet, and 
the yield heavy under favorable conditions, but Golden Wonder is 
even more susceptible to drought than German Millet, and is there- 
fore less generally grown than any other of ^le  well-established 

iBul. 117, Mich. Agr. Exp. Sta., p. 41 (1804). 
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varieties. At the present time it is most extensively cultivated in the 
States along the upper ]Mlssissippi and lower .Missouri valley s. ]\hieh 
of the seed sold under this title is untrue to name. German Millet is 
perhaps oftener sold as Golden Wonder tliiin any other variety. 

Tiîere is an Italian variety of millet sold by Vilmorin, of Paris, 
vvhicii is very mucli like Golden Wonder in size, appearance, and 
time of ripening, and also a Japanese variety sold by Gregory & Son 
which is i^erliaps scarcely to be distinguished from it, although Aviien 
grown under similar conditions the heads of the Japanese form are 
usually rather snuiller and more symmetrical, more closely flowered, 
and the **seeds" are rounder and of a deeper yellow. 

Hungarian Millet,    (PI. XVI, fig. o.) 

Synonyms: Hiingarian Honey, Hungarian Grass, German Millet (in the Old 
World and in small part in this country). 

Stems rather slender, clustered, branching, 3 to 4 feet high; leaves abundant, 
rather narrow, upright, typically bright green: heads erect or nodding slightly 
at maturity, small to medium sized (3 to G inches long), compactly flowered, 
tapering quite regularly at both ends; beards prominent, usually purplish or 
brownish; chaff tinged m^ore or less with purple; *'seed" large, oval, varying 
from yellowish to purple brown, and variously mottled. In the more typical 
plants the percentage of dark teed is high. There is an opinion prevailing 
among seedsmen and others that dark-colored seed is more likely to be better 
matured than the lighter colored and that it will develop into stroiiger plants. 

Hungarian seems to have been ñrst brought into the United States 
soon after the introduction of Common Millet. According to Profes- 
sor Crozier,^ the time of its (Hungarian) first introduction into the 
United States is unknown, but as early as 1830, and probably much 
eariier, it was in cultivation here. It did not gain much prominence 
as a forage crop, however, until about 1855-5G, or a couple of years 
after the seed was introduced from France and distributed by the 
Patent Oihce. It was sent out under the name of "Moha de Hon- 
grie," v/hich had been given to it by the French, and our own com- 
mon names of Hungarian Grass and Hungarian Millet probably came 
from that. 

This millet first came into general cultivation in the ]Middle West. 
In Iowa it won favor at once, and as early as 185G was a most valuable 
forage crop, particularly on recently broken land. At the present 
time it is more widely grown in the North than in the South. By 
most farmers it is placed next to Common Millet as a hay croj), the 
quiility being regarded as better than German Millet. 

Hungarian does not resist drought as well as Common Millet, but 
with favorable conditions of soil and moisture it w^ill usually give a 
somewhat heavier yield. One reason why Hungarian has not found 
more favor with farmers generally is that it shows a greater tendency 
than other common varieties to persist in the soil when allowed to 

^Bul. 117, Mich. Agr. Exp. Sta., p. 'ZQ> (1891). 
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mature seed before harvesting. In x>ortions of the JMissoiii-i Valley 
region, as in eastern Nebraska and Iowa, this millet received a great 
deal of attention from farmers during the seventies, and fine crops of 
hay and seed were obtained, but its tendency to ''volunteer" brought 
it into more or less disfavor, and it is now less commonly grown than 
either Common Millet or German Millet. . It seldom becomes trouble- 
some, however, excejDt on light, sandy soils or land recently brought 
into cultivation. On moist, heavy soils or in regions where there is a 
great deal of wet weather during the fall and winter months it is not 
likely to make much volunteer growth. 

A millet has been recently jjlaced on the market by a Northwestern 
seed firm under the name of ''New Siberian Millet" (PL XVII, fig. 1), 
which, although regarded by some as but a form of Hungarian, seems 
to possess characters Avhich, if constant, will entitle it to rank as a 
distinct cultivated variety. At the South Dakota experiment station 
it was regarded as the best millet grown during the season of 18U7. 
The plants are larger than Common Millet, with a habit of growth, 
beard, and chalí much like Hungarian; heads drooping, larger than 
in either Common Millet or Hungarian, tapering at both ends, vvith 
rather conspicuous, closely flowered subdivisions; "seed" of about 
the same size and shape as Common Millet and Hungarian, orange 
colored. 

Japanese Foxtail Millets.    (PI. XVI, fig. 6.) 

Under the name of "Japanese Millet" several diiferent kinds of 
foxtail millets aro being grown in various parts of the country. Some 
of these are apparently identical vfith varieties already grown in this 
country, and others are so closely allied that further study is neces- 
sar}^ before they can bo given a place either as distinct varieties or 
as forms of better known sorts. As illustrating this point, such cases 
may be cited as " Breck's Jai)anese Millet," mentioned under the dis- 
cussion of German Millet, and Gregory's "Japanese Millet," noted 
under the head of Golden Wonder Millet. Several sorts imported 
from Japan by Professor Brooks seem more distinct as cultivated 
varieties, and will no doubt soon be given appropriate trade na,mes. 

As à rule these Japanese millets are comparatively large forms, 
giving heavy yields of s^ed or forage under favorable conditions, but 
with little ability to withstand drought, succumbing quicker than 
any of the commonly grown sorts. Some of them, however, have 
giv^en good results in certain localities, and it is not unlikely that they 
may ultimately prove to be desirable for general cultivation, or valu- 
able sorts may be developed from them by selection and crossing. 

Corean Foxtail Millets. 

Several millets recently introduced from Corea have been grown at 
some of the State experiment stations and on the experimental 
grounds of the Department of Agriculture at Washington, D. C. 
These varieties  are   seemingly quite  different  from  those already 
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gro^A^n in this country, and deserve further experimentation. Two 
of the varieties secin particularly hardy in the District of Columbia. 
Both have clustered, branching stems. In one (fig. 81) llie head is 
slender, nearly cylindiical, erect or somewhat nodding; beards very 
h)ng and conspicuous; chaif green or purplish; ''seed" green or pur- 
I)lish, with quite consi)icuous transverse Avrinkles, rather pointed at 
the ends, medium sized. In the other the head is hirger, quite erect 
at first, but nodding slightly after a time, conspicuously bearded, 

tapering at each end, com- 
l)osed of narrow, rather con- 
spicuous subdivisions; chair 
green or purple; "seed' 
much as in the preceding, 
but less often dark color- 
ed, and possibly averag- 
ing narroAver and slightly 
smaller. 

Both these varieties "vol- 
unteer" quite readily, the 
larger perhaps showing the 
greater tendency to do so. 

BARNYARD MILLETS. 

ORIGIN AND EXTENT OF CULTI- 

VATION. 

The term " Barnyard Mil- 
let" Avas first applied to 
the cultivated varieties of 
the cosmopolitan barnyard 
grass {Panicum crus-galli) 
by Prof. W. P. Brooks in 
189Ö. ^ In the present j)aper 
the application has been ex- 
tended so as to include not 
onl}'all the varieties derived 
from Panicum crus-gaUi but 
also those belonging to Pa?u- 
cinn colonurn, P. fruinenta- 
ceurn, and other species of 

Panicum with the same type of inñorescence and habit of growth. 
The true barnyard grass is.very widely distributed and varies 

exceedingly in itfe botanical characters. It occurs throughout the 
United States in fields and waste places, usually as a coarse-growing 
plant, with broad leaves and widely spreading stems, in-oducing large 
irregular "heads" of ñowers and seeds.    There is much variation 

FIG. 84.—Corean Foxtail Millet. 

^Eighth Ann. Rep. Mass. (Hatch) Agr. Exp. Sta., p. 31. 
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in the habit of growtli, however, some of the forms having upright 
stems which branch but little. There is also much variation in the 
color of the "heads" and in the bearded character of the chaff 
(glumes), the color varying from green to purple-brown and the glumes 
strongly bearded or with the beards nearly or quite wanting (var. 
muticurn). 

In many parts of the Old World barnyard grass is not only grown 
for forage but also as food for man. Thus, in India, under the name 
of "bharti," it is grown as a forage crop and is also often harvested 
as a grain, the seed being used as food by the poorer classes in the 
same way as that of "Shama" Millet {Panicum colonum) and of 
"Sanwa" Millet (P. frimientaceum)^ both of which are extensively 
grown for this purpose in parts of Asia. Speaking of the cultivation 
of Panicum frumentaceum in Japan, where it is known as ''Hie," 
Professor Georgeson says "this is a very common crop in all parts of 
Japan, especially in the hilly districts, where there is no suitable rice 
land, or where water is not available for irrigation. It is grown 
entirely for its seed, which when thrashed out and cleaned is ground 
and used for food, being eaten mostly as a porridge." ^ 

VARIETIES. 

True Barnyard Millets.    (PI. XVII, fig. 2; and ñg. 85.) 

These are undoubtedly the most valuable varieties of this group for 
cultivation in this country. The varieties that give best results under 
cultivation are those with upright habit of growth, a close "head," 
and a tendency to produce a large quantity of leaves. Of the varieties 
at present grown in the United States, one of the recently imported 
Japanese sorts is probably the most promising. It is a coarse-growing 
form with a heavy leafage and compact beardless heads (PI. XVII, 
fig. 2). This variety has been thoroughly tested by Professor Brooks 
at the Massachusetts experiment station, and is highly recommended 
by him as a forage crop. It matures a crop of hay in about two and 
one-half months. 

There are several valuable varieties in various parts of our own 
country, the most notable being those found in prairie regions of the 
West and Northwest and the "Ankee" grass (fig. 85) of the Southwest. 
In the artesian-w^ell region of the Dakotas there are wild forms of 
barnyard grass that seem particularly well adapted to the conditions 
that prevail in the vicinity of the flowing,wells, especially where the 
soil has been watered too freely. In many places considerable areas 
about the iDonds and along the ditches are covered each season with a 
growth from 3 to 6 feet high. Similar areas may be seen elsewhere in 
the West and Northwest in irrigated regions, and they are yearly 
becoming more common.    In the Southwestern part of the United 

1 Bui. 117, Mich. Agr. Exp. Sta., p. 47. 
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States tliere is ii large, tlirifty form of tliis grass, wliicli iiiakos a very 
fine growth in lowlands and swanipy places during tlie wet season. 
It is knov/n to the Mohavo Indians as ''Ank<H%'' and its seed is said 
to bo extensively nsed by tlu^ni as food. 

On the experimental grounds of the Depai'tinent of Agriculture at 
Washington, I). C, ''Ankee" inakes a magnificent grovrtli, I'eaehiiig 
a height of 7 feet or more and maintaining a veiy cliaraeteristic ui^right 
habit of growth. It has also made luxuriant growth on llie grounds of 
the station at Knoxville, Tenn., and at the Cornell, Xew York, Massa- 

chusetts (ilatch), and Michi- 
gan stations. It is one of the 
most promising of tlie inland 
forms of the species, and should 
be given an extended trial, 
particularly in sections wíiero 
higli temperatures prevail. 

Professor Brooks, of the 
Massachusetts station, consid- 
ers ''Ankee" inferior to Japa- 
nese i^arnyard Millet for a fod- 
der croj) for that locality on 
account of its lateness and 
the coarseness of the forage. 
"Ankee " grass is considerably 
later than the common forms 
of the species. Professor 
Brooks reported that i)lants 
f roin seed sow^n on Ma}' 4 failed 
to reach maturity, and at the 
Michigan station the same was 
found to be true of i)lants sow^n 
on ]Viay 20. This variety re- 
(luires four months or more to 
mature seed. 

In addition to the above- 
mentioned iiiland forms, there 
are coastal forms growing in 
brackish marshes and mead- 

ows along the seacoast, possessing much value for forage. One of 
these is quite diian-ont in appoaranco from all othin* forms of barn- 
yard grass, and is probiibly specitically distinct. The lovrcr leaf 
sheaths are very hairy and the 'Mieads" are conspicuously bearded. 
The plants attain a height of from o to G feet. 'J'his grass may well 
be given a trial on salino soil in inland regions. 

Barnyard Millet does not endure drought well, being luorc suscep- 
tible than the common sorts, and it can not be proiitably grown on 

Fir,. 85.—"Ankco " Millet: a and h, two views of tlie 
spikelet; c and d, two views of the ''seed." 
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poor soils. On the rich prairies of the West and iSTorthwest heavy 
yields may be obtained where the supply of moisture is sufficient, as 
when under irrigation. It seems to thrive better on the alkali soil so 
common in some parts of the West than either Common or German 
Millet. In some parts of the South, particularlj^ in the lower Missis- 
sippi Valley, it makes a fine 
yield of hay, sometimes af- 
fording two cuttings a season, 
and, although an annual, it 
continues to occupy the land 
year after year through the 
great readiness with which it 
reseeds itself. In these locali- 
ties it furnishes a large pro- 
portion of the volunteer hay 
crop and is also used for 
soiling. 

Under average conditions 
of moisture and fertility of 
the soil. Barnyard Millet is 
one of the most productive of 
the annual hay grasses. At 
the Massachusetts (Hatch) 
experiment station Professor 
brooks has obtained a yield 
of 12 to 18 tons of fresh or 4 
to 6 tons of cured forage per 
acre. He finds that under the 
conditions prevailing for the 
past few years this millet has 
outyielded all others grown 
on the station grounds. He 
suggests that by seeding early 
in May and cutting as soon as 
the plants come into bloom a 
second crop may be obtained 
and the yield of forage per 
acre be materially increased. The yield of seed from this millet com- 
pares favorably with that of other varieties, usually ranging from 40 
to 60 bushels per acre. The seed is not as heavy as that of the broom- 
corn and foxtail millets, weighing but 35 pounds per bushel. 

Shama Millet or Jungle Rice.    (Fig. 86.) 

Shama Millet {Panicum colonum) is a grass with much the appear- 
ance of Barnyard Millet, but is smaller in every way, with a simpler 
inflorescence or '' head."   It is common in the tropical and subtropical 

FIG. 86.—Shama Millet: a, ft, c, rî, different views of 
the spikelet and glumes, or chaff; e,/, two views of 
the "seed." 
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regions of the Old World, where it is a native, and is widely intro- 
duced into the other warm regions of the globe. In the United States 
it occurs chiefly in waste places along roadsides and ditches, mostly in 
the South. It is quite abundant in x>^irts of the Southwest and also 
in Mexico. 

In India Sliama Millet is one of the most valuable forage crops, and 
the seeds are used for human food. According to Church ^ '' this millet 
is a poor food; it is used in some places by a considerable number of 
laborers as a usual article of diet." Duthie^ says a food preparation 
called *'khir" is made by boiling the grain in milk, and is eaten by 
the Hindoos on fast days. He also mentions another method of pre- 
I)aring the seed in which it is ground and made into a paste and eaten 
with milk. The seeds of this grass are also said to be used by the 
Indians in Mexico and the Southwestern United States. In many of the 
tropical regions it is regarded as a valuable forage plant, and is often 
extensiA^ely grown for this purpose. Both Duthie and Church give it 
a pi'ominent place among the fodder-producing plants of India, in the 
northern part of which it is in common use. 

In the Southeastern United States this grass thrives on rich, moist 
soil and, in places, affords considerable forage of excellent quality, 
but little effort has been made to cultivate it. Several attempts to 
grow it in the North have met with poor success. At the Cornell 
experiment station it made a fair showing, "resembling poor speci- 
mens of Barnyard Millet, reaching about a foot in height." 

Sanwa Millet. 

Sanwa Millet {Panicum frumentaceum) is very closely allied to the 
true barnj^ard grass, and, like it, is a coarse-growing plant, under 
favoT-able conditions yielding a large amount of herbage. Although 
extensively grown in other parts of the world, notably in southern and 
eastern Asia, but little attention has been given to it in the United 
States, and the few experiments made with it have not given encour- 
aging results, except, perhaps, in the South. Professor Church,^ 
in speaking of the cultivation and value of this grass in India, 
says "Sanwa is the quickest growing of all the millets; the har- 
vest may take i)lace Avithin six weeks of the sowing. When it is 
sown in April or May, it is cut in June and July; the June sowing 
is ready in August," and, further, "Sanwa does not take a high place 
among the millets. It is either boiled as rice or boiled with milk and 
eaten vritli sugar, or it is parched." The stems and leaves are used 
for forage. In Japan the grass is said to make an excellent growth 
and afford large yields, though it is not grown for forage to any 
extent. 

^ Food Grains of India, p. 50. * 
2Dict. Econ. Prod. Ind., 6(1)7. 
3 Food Grains of India, p. 49. 
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The various attempts to grow this millet in the United States have 
met with only limited success. At the Louisiana experiment station 
it is reported as doing *' excellently," but its cultivation does not seem 
to have been undertaken to any great extent there. At the United 
States grass station, Knoxville, Tenn., the millet has made a fairly 
good shoAvlng. Plants from seed sown on May 7 reached a height of 
3 feet-by the middle of 
July and matured seed by 
August 23. The yield 
and quality of forage was 
good. It x>roved a failure 
at the Kansas experi- 
ment station owing to 
the hot, dry summers. 
Further experimentation 
may prove it to be of 
some value for some sec- 
tions of the South. 

BROOM-CORN MILLETS. 

ORIGIN AND EXTENT OF CUL- 
TIVATION. 

In the United States the 
term "Broom-corn Mil- 
let " is at the present time 
generall}^ applied to this 
Old-World grass {Pant' 
cum miliaceum^ fig. 87). 
It is the "common mil- 
let " of Europe, where it 
has been cultivated for 
centuries. A "millet," 
regarded by most author- 
ities as this species, ií$ 
mentioned by nearly all 
the early writers on culti- 
vated plants, such, for 
example, as Theophrastus, Hippocrates, and others, and seems to have 
been extensively used as a grain in remote times. According to Ileer 
it was much used by the Swiss lake dwellers of the stone age, and 
De Candolle, on the authority of Regazzoni, says it has also been 
found in the remains of the lake dwellings of the Várese in Italy. 

The nativity of this millet is very uncertain. Although it grows- 
spontaneously throughout southern Europe and many parts of Asia 
and Africa, there are apparently no really authentic cases of its hav- 
ing been found in a wild state.    All the early records speak of it as 

FIG. 87.—Broom-corn Millet: a, ö,and f, views of the spikelet 
and fjlumes, or chaff; d and e, two views of the "seed." 
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heilig cult i valed. Some writers, notably Liimauis, r(\i):ar(l India as 
the original home of this millet; but De Candolle does not consider 
the r(M:»ords as at all conclusive and thinks that '' its Egypto-Arabian 
origin is vei-y probable." 

Church, in his "Food grains of India," says "it was early intro- 
duced and is largely cultivated in many parts of India." 

It is also extensively grown in China and Japan iis well iis through- 
out southern Europe ami elsewhere in the Mediterranean regions and 
north to centi*al Europe. Although introduced into the United States 
many years ago, it has never been extensively grown over any largo 

extent of territory, and at the 
present time is much less gener- 
ally grown than tlie foxtail mil- 
lets. It has not met with favor 
in the South, but in the North- 
west is valued highly because of 
its ability to mature a crop of 
seed in the short dry season so 
often prevailing in that region, 
tlius serving to some extent as a 
substitute for corn. 

VARIETIES. 

The diíTercnt cultivated varie- 
ties of J3room-corn Millet vary 
moi'e or less in liabit of growth 
and character of the panicle or 
"head," but the chief distinc- 
tion lies in the color assumed by 
tlie mature seed. Three rather 
distinct types maybe recognized, 
wliite, yellow, and red. These 
may intergrade more or less. 
The red sometimes becomes a 
very dark brown or almost black, 

and the "Millet noir ou gris" (black or gray millet) sold by Vilmorin, 
of Paris, France, gets its dark-gray appearance tlirough the seed being 
marked with dark stripes on a lighter ground color. 

The general color of the growing plant varies considerably in the 
different varieties. Plants from the yellow-seeded varieties are 
usually light green in color, while those from the red-seeded sorts are 
more often tinged with red, usually in proportion as the seed is light 
or dark red. Thus, plants of a very dark-red-seeded Japanese 
variety grown the x)ast season maintained a decided reddish-purple 
tinge throughout the entire period of groAvth, the color being most 
pronounced in the young plants, fading out as they became older, and 

FIG. 88.—Japanese Broom-corn Millet. 
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deepening" agjün in tlie panicle as the plants approached maturity. 
However, some of the vWiite-seeded varieties may often become more 
or less tinged, as in the case of the variety sold as AVhite French 
Millet. J>y far the greater number of the varieties offered in the 
market by seedsmen in this country and the varieties most widely 
grown for forage belong to the group with yellowish seed. Such 
varieties are the Manitoba, Californian Beauty, French, Turkislf, and 
Broom-corn, or Hog millets. There seems to be little if any difference 
between these so-called varieties, either in ai^pearance or value. Of 
the white-seeded sorts the most frequently grown are "White French," 
'* Chinese," or ''Chinese White," and "Japanese White." The 
white-seeded varieties seem to be more robust growers, as a usual 
thing, than either the yellow or the red-seeded ones, the most pro- 
duetiv^e being the Japanese White. There are but two of the darker 
or red-seeded varieties that have come into much prominence in this 
country. They are the "Red French" and " Japanese Red " {ñg. 88). 

The large coarse-growing varieties are valuable for soiling and may 
be used advantageously in the silo where corn and the heavier-yielding 
silage crops can not be siiccessfull}'- grown or w^hen for any reason 
these crops are destroyed. The forage does not appear to have the 
laxative and diuretic action upon the animals eating it produced by 
the foxtail millets, and there are no harsh, irritating beards. How- 
ever, objections have been made to it on account of the abundant 
growth of stiff hairs on the leaves and stems. The yield of forage is, 
on the average, less than may be obtained from the other millets, but 
on account of the relatively short season required for its development 
Broom-corn Millet may often produce a crop when the others would 
not. The yield of seed is large in proportion to the size of the plant, 
50 to 60 bushels per acre being frequently reported from the North- 
w^est. 

CULTURE  OF MILLETS.     - 

PREPARATION  OF THE SOIL. 

For this crop a fertile, mellow soil is preferable. Loams with but 
little clay and not too much sand give the best results. Heavy clay 
soils require considerable working in order to get them into proper 
condition. For spring sow^ing the land may be plowed in the same 
manner and at about the same time, or perhaps a little later, as for a 
crop of corn. 

Millets draw their nourishment largely from the surface soil; hence, 
the supply of plant food should be concentrated in the upper layers 
of the soil and should be in forms readily available to the plant. If 
the surface soil does not already contain sufficient available plant 
food, this should be supplied in the form of barnyard manure or com- 
mercial fertilizers; those containing large percentages of nitrogen, 
phosphoric acid, and potash in readily available forms are most 
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valuable. Among such are muriate of potash, ground bone, cotton- 
see^i meal, and tankage. The barnj^ard manure may be scattei*ed on 
the land and plowed under, ])ut tlie others had best be sown on the 
land after it has l)een plowed and worked into the soil with a harrow. 
The amount and the exact character of the fertilizer required will, 
of course, depend upon the kind and condition of the soil. In most 
instances a mixture of muriate of potash, nitrate of soda, and ground 
bone or superi)liosphate will be found beneiicial, and on some soils 
lime may be used to advantage. A light dressing of barnyard manure 
supj)lemented by a light application of some such mixture as the 
above will usually give good results in the East, while on the rich 
prairies of the West little, if any, fertilizing will be found necessar3^ 
In case the land is cloddy, as frequently happens when much clay is 
present, the harrow or roller should be used to reduce the surface to 
a smooth condition. This is necessary, because it is of piime impor- 
tance that the seed bed should be in condition to insure prompt ger- 
mination and an even development of the grass; it also facilitates the 
harvesting operations. 

In the West it is the common practice to delay the preparation of 
the land for millet until near the close of corn planting. This allows 
the first growth of Aveeds to get well started, and the thorough plow- 
ing required in preparing the land leaves it so well cleaned that the 
millet easily keeps ahea^d of the weeds. If the land is very foul, the 
crop may bb cut early, before the second growth of weeds goes to seed, 
and the land plowed again. Used in this way, millet is one of the 
best crops that can be grown for the x)urpose of ridding the land of 
weeds. 

AYhen millet is sown late in the season as a catch crop or as a sec- 
ond crop after rye or some other early maturing crop has been har- 
vested, it is not always expedient to go to so much trouble in preparing 
the land. The seed may be sown on the freshly plowed stubble; or, 
if the land is quite loose and mellow, as is the case in parts of the 
West, the stubble maybe "disked" or gone over with cultivator to 
kill the weeds and the seed soAvn and harrowed in. This "disking" 
or cultivating is the most common practice when millet is used 
as a catch crop after the main crop of corn or small grain has been 
"hailed" out, as is not infrequently the case in the middle West. 
Another quite common practice is to sow on newly broken ground, 
either without any other x)i*eparation than simply breaking up the 
sod, or, as is more often the case, the "breaking" is torn up with a 
"disk" or heavy iron-toothed harrow. 

SEEDING. 

When millet is handled as a primary crop, seeding is generally 
done during the latter part of May or early in June in the North, and 
of course correspondingly earlier in the South; or, if the moisture 
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conditions are favorable, it may be delayed as late as August 1 in the 
latter region, the general rule being to sow millet as soon as the corn 
is i)lanted. The foxtail and broom-corn millets and some of the 
barnyard millets are quite sensitive to cold, and hence seeding should 
be postponed until the ground has become thoroughly warm and dan- 
ger from protracted cold is past. It should, however, take place 
before the dry period of the summer begins. A succession of crops 
for soiling or silage can easily be obtained by sowing at periods of 
two or three weeks from May 10 to late in July. 

The seed may be sown broadcast or with a grain drill. Ordinarily, 
there is but little if any choice between the two methods w^hen the 
crop is to be cut for hay, except that the drilled seed gives an evener 
stand and a little less seed is required. For a crop of grain or for 
soiling or ensilage drilling will generally give better results. On 
some soils it is a good plan, when growing for seed, to plant in drills 
far enough apart to allow cultivation to prevent packing of the soil 
and loss of moisture, particularly when barnyard millet is planted. 

The common practice is to sow from one-half to three-fourths of a 
bushel of seed of foxtail or broom-corn millets, or one-fourth to one- 
half of a bushel of barnyard millet per acre for a crop of hay and 
somewhat less for a crop of grain. Rich, well-prepared land will 
require less seed than that which is poor and thin; and it is not 
necessary to use quite so much seed when the crop is to be ensiled or 
fed in the fresh state as when it is intended for hay. Thin seeding 
is likely to result in coarse-stalked plants, which are not desirable 
for hay. Some of the varieties may require a smaller quantity of 
seed than others on account of the greater tendency of the plants to 
"stool;" but as the amount of "stooling" depends so much upon soil 
and climatic conditions, it is not usually safe to allow very much 
for it. 

HARVESTING. 

Cutting foxtail millets for hay should never be delayed until the 
seed has begun to ripen, particularly if it is to be fed to horses. On 
the other hand, it is best not to cat too early, as the hay is liable to 
have a more or less laxative effect upon the animals eating it. How- 
ever, it is better cut early than late. The hay may l)e safely cut any 
time during the period from complete "heading out" to late bloom. 
Pi-ofessor Chilcott, of the South Dakota experiment station, who has 
had much experience in growing and feeding this crop, says:^ "The 
best time to cut millet for hay is when a majority of the heads have 
distinctly appeared." The tough, fibrous nature of the stems and the 
stiff beards on the heads of millet that has been allowed to approach 
too close to maturity detract much from the palatability of the hay, 
and, although something is gained  from the seeds in the way of 

' Bui. 51, S. Dak. Agr. Exp. Sta., p. 18 (1897). 
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niiti'iiiieiit, eTioui>h is lost in piilatability and inereiised fiber to moro 
tliíin make up for it. Moreover, the earlier cut hay is a much safer 
food for all kinds of stock. On account of tlio succulency of the 
stems and leaves tlie curing takes place rather slo\vh% and the seeds 
may make a great deal of development after the plants are cut; 
lience, if cutting is dehiyed until after the seeds are well formed, 
they will often develoi) sufilcientl^^ during the process of curing to 
germinate. Cutting for soiling or for the silo can be done a little 
later tiian for ha^^ but should take place before the seed lias begun 
to ripen. 

For soiling or for earl}- hay, barnyard millets may be cut as soon as 
the grass ''heads out," or even before. The best quality of forage 
will be obtained by cutting during the blooming period, and when 
the crop is to be cured for hay this is the best time for harvesting. 
For silage the crop may be cut any time between "heading out" and 
the formation of the seed, preferably when most of the plants are in 
late bloom. The quality of the forage seems to deteriorate more 
rapidly with age than in the foxtail millets; hence, it is more imper- 
ative that cutting should be done wdiile the plants are at their best- 

On account of the greater succulency of the stems, barnyard millet 
is more difficult to cure than either the broom-corn or the foxtail 
millets, but when properly cured the quality of the hay is better than 
that of the other millets, and in some localities the yield is said to b9 
greater. 

One of the best metliods of preserving this crop is by the use of 
the silo. Those who have tried this method have obtained excellent 
results. A fine quality of ensilage may be made by using l>arnyard 
millet and a leguminous crop like soy beans or clover. 

The broom-corn millets are not difficult to cure, and the same 
methods may be employed as for any coarse grass. What has been 
said regarding the time for cutting barnj^ard millet for various pur- 
Ijoses applies as well to the millets of this group. The forage dete- 
riorates rapidly upon reaching maturity, and hence cutting should 
not be delayed too long. 

The common pi*actice is to use a horse mower or a scythe when cut- 
ting for hay or soiling. In localities where curing takes x)lace rapidly 
and there is little or no rain during lia^âng time, the self-rake and 
tlie self-binder have been used with good results. The bunches left 
by the self-rake are allowed to lie wdthout further attention until 
cured; or possibly, in the case of a heavylyield, they may be turned 
over once or twice to facilitate drying. When the self-binder is used 
the bundles are loosely made, and are set up 'Hwo and tvro" in long 
shocks extending north and south, so that the bundles may get the 
full benefit of the sunshine. It is not often that this method can be 
emplo^-ed in cutting for hay, but when practicable it saves nnich labor 
and leaves the hay in condition to be stored easily and well.    Another 
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way of using the self-binder is to allow the millet to be dropped 
unbound to the ground, the bunclies then being luindled as when the 
self-i'ake is used. 

One of tiie best metiiods of curing (lie liay is to allow the grass to lie 
in the swath until partially dry, then gather into eoeks and let stand 
until thorouglily cured, after the manner of curing alfalfa and clover. 
Hay cured in this way is of better qu.ality than tliat allowed to lie hi 
the swath exposed to the sun until dry. 

Millets may be harvested for the seed in the same manner as small 
grain of any sort. One of the best ways is to cut with a self-binder, 
place the bundles ''two and two" in long, narrow shocks, with the 
long diameter north and south, let stand until dry, and thrash from 
the shocks. This method is quite generally practiced where the mil- 
lets are most extensively grown for seed. It is possible that seed of a 
better quality may be obtained by stacking the millet before thrash- 
ing; but whether or not the gain v/ould be sufficient to pay for the 
expense of stacking is doubtful. The crop should not be allowed to 
become too ripe before cutting, for the seed falls out badly during the 
process of curing and thrashing. Probably the best time for harvest- 
ing for a crop of seed is Avhen the seed is in a ''stiff dough." 

USES  AND  FEEDINC;   VALUE. 

Millet is fed principally as a hay and soiling croj). As will be seen 
from the chemical analyses,^ the forage ranks well with that of other 
grasses in the nutritive content, and its palatability is about that of 
the average for the coarser sorts. For digestibilitj^-, millet forage 
compares favorably with that from other coarse grasses. 

Already widel}^ grown as a hay crop, millets deserve more general 
use for soiling. They are particularly valuable Jor feeding to dairy 
cattle, young stock, and sheep. There are many sections of the 
country where this crop can be made to supplement the pastures iri 
such a way as to allow a material increase in the number of stock 
that can be kept on the farm. 

The use of millet as an element in annual pastures may well receive 
greater attention from farmers in sections where there is a general 
shortage of pasturage. Such varieties as Hungarian and Common 
Millet, which "sprout from the root" well, are best to sow for pas- 
turage. Some of the Corean varieties may prove valuable for this 
purpose. There are few of the annual grasses better adapted for use 
in pastures. Sheep and calves may be pastured on this crop with 
excellent results. It would be Avell to mix some other crop, like fíeld 
peas, witl} the millet, or to allow the animals to run on a field of clover, 
rape, or some such crop for a portion of the time. 

On account of the heavy yield of forage and the good quality of 

^ See Appendix. 
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the product, millets are excellent grasses for use in the silo. Fre- 
quently a good crop of millet can be raised under conditions which 
would not iidinit of growing corn for ensiling, and in such instances 
it becomes ( f especial value. 

The seed of the foxtail millets is widely used as food for fowls and 
birds, but is seldom fed to stock. It has, however, been used in 
feeding young stock, such as calves, with a fair degree of success. 
It shoukl never be fed without first being ground oi* crushed, as 
otherwise only a i)ortion is inastlcated and digested, and the rest is 
lost.    The seed is an excellent food for laying liens. 

The seed of Broom-corn Millet has won greater favor in this coun- 
try as a food for stock thantliat of either Ihe foxtail or barnyard mil- 
lets. It has been fed to swine and young cattle witli very satisfac- 
toi-y results, and is regarded as an excellent substitute for corn for 
use in preparing animals for the market. The luime "Hog Millet," 
so commonly applied in the AVest and Northwest, was given because 
of the fact that the seed was thought to be so well adapted for feed- 
ing hogs. As with other millets, the seed makes a good poultry 
food, and it forms a large part of the various birdseed mixtures 
offered in the market. The broom-corn millets are belter adax)ted 
for human food than any other millets grown in this country. 

COMPOSITION  AND DIGESTIBILITY. 

Comx)ared with timothy, which is usually taken as the standard 
for grasses, tlie foxtail millets are somewhat deficient in tlie two 
most important constituents, fat and crude protein, but they contain 
about the same i)erceniage of crude cellulose and a slightly higher 
l)ercentage of extract matter. The percentages of digestibility are 
somewhat higher, however, in the millets, so that the actual feeding 
value differs but little, although the timothy is perhaps more pala- 
table. The seed contains almost as much fat and extract matter as 
shelled corn, a little more protein, and about four times as much 
crude cellulose. 

Hungarian hay is more digestible than corn stover, but rather less 
so than good fodder. Sixty-five per cent of the total dry matter is 
digestible, and of the fresh material G3 i^er cent. As the hay oi-di- 
narily contains from 7 to 15 i^er cent of water, leaving a total amount 
of from 85 to 93 per cent of dry matter, or 85 to 03 pounds in each 100 
pounds of liay, it will be seen that the animal digests from 551 to GO^ 
pounds of the total dry matter in each 100 pounds of hay. 

Barnyard-millet hay contains rather more fat and crude protein 
and less extract matter than the foxtail millets, and about the same 
amount of crude cellulose. It also has a somewhat higher percentage 
of digestibility, bearing out the opinions of Professor Brooks, Dr. 
Lindsey, and others, that it yields, all things considered, a forage 
superior to that of the foxtail and broom-corn millets. 
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The Broom-corn Millet agrees fairly well in composition with the 
barnyard and foxtail millets, the most important differences being 
in the composition 'of the seed and silage. The silage is relatively 
rich in fat, while the seed is richer in both fat and protein than most 
of the foxtail millets, and richer in protein but poorer in fat than the 
barnyard millet. Data as to its digestibility are not available, but 
the chemical analyses indicate a relatively high food value for prop- 
erly preserved forage, and this agrees with the general experience of 
stock feeders. In palatability it is considered by some to be rather 
behind both foxtail and barnyard millets, but our experience indi- 
cates that it is at least fully equal to the former in this respect, 
though somewhat behind the latter. 

FERTILIZING VALUE  OF  MILLETS. 

While this crop is of little importance as a fertilizer, when compared 
with the clovers, cowpeas, and other leguminous crops, a knowledge 
of the kind and quantité' of fertilizing substances contained in the 
millet plant will give an idea as to the drain on the elements of plant 
food in the soil by this crop. There are many sections of the country 
in which the soil is very poorly supplied with vegetable mold, and 
the turning under of any leafy growth will prove beneficial. If the 
better leguminous crops are not at hand or can not be grown, millet or 
any other plant that will grow on the soil and produce a heavy foliage 
may well be used for the purpose. 

The following table shows the amount, in pounds, of the various 
important fertilizing ingredients found in the millets, and also the 
comparative value of a ton of the hay, straw, seed, or fresh material 
at an average market price for these ingredients: 

Fertilizing value of the millets, ' 

Variety. Nitro- 
gen. 

Phos- 
phoric 
acid. 

Potash. Value. 

Japanese Foxtail Millet (fresh)  
Barnyard Millet (fresh) u  

Pounds. 
12.2 
9.2 
7.8 
5.2 

24.4 
13.6 
34.6 
40.2 

Pounds. 
3.8 
2.2 
3.2 
2.8 
9.2 
3.6 

13.8 
19.2 

Pounds. 
8.2 
9.8 

10.8 
12.4 
32.2 
34.6 
7.6 
9 

Dollars. 
2.05 
1.69 
1.62 
1.37 
4.95 
3.52 
5.15 
6.03 

Hnncrarian Millet ( fresh)  
Millet ensilage (var. unknown)  
Millftt hay (var. unknown)  
Milletstraw  
Jananese Millet seed     ...           
C'i^prnio'n Millet RHftd-    . _.     

1 Adapted from Ninth An. Rep. Mass. (Hatch) Agr. Exp. Sta. 

EEPUTED  INJURIOUSNESS  OF MILLET FORAGE. 

In some sections of the country the foxtail millets have gained the 
reputation of being injurious to certain kinds of stock, and are there- 
fore regarded with suspicion by many farmers and stockmen.    Like 
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many other forage plants, these millets become very harsh and woody 
Avith age^ and are then difficult of thorough mastication and hard to 
digest. Then, too, at this stage of growth the beards are stiit' and 
harsh, and are not only difíicult to digest, but i)roduce more or less 
irritation in the digestive tract of the animal, and sometimes unite 
with other indigestible substances, forming ctmipact balls in the 
st(miach, ultimately causing death. This difficulty may be avoided 
by cutting the hay in proper season, as recommended elsewhere. No 
more trouble seems to have been experienced in feeding the millets 
in the fresh state than with any other succulent forage. Most of the 
injur}^ has arisen from feeding the hay in large quantities with little 
or no other grain or forage and for extended periods. At the North 
Dakota experiment station an extended experiment was recently con- 
ducted to determine what, if any, deleterious effects would result 
to horses from a continued diet in which millet hay replaced that 
ordinarily used in the ration. The animals were grained, watered, 
and otherwise cared for as usual. At the end of the experiment, Dr. 
Ilinebaueh, the veterinarian of the station, concluded that "millet 
when used alone as a coarse food is injurious to horses—first, in pro- 
ducing an increased action of the kidneys; second, in causing lameness 
and swelling of the joints; third, in i:)roducing infusion of blood into 
the joints; fourth, in destroying the texture of the bone, rendering it 
softer and less tenacious, so that traction causes the ligaments and 
muscles to be torn loose." These results seem to show conclusively 
that under certain conditions millet hay becomes injurious to hoi-ses at 
least, if not to other stoctk also. This agrees, too, with the general 
experienceof farmersand stockuien, that a long-continued diet of millet 
hay, particularly hay in poor condition, tends to weaken horses and 
unlit them for doing hard work. Again, both immature and overripe 
foxtail millet is said to produce abortion in brood mares and cows, but 
this has not been established experimentally. Millet in any stage of 
growth acts as a laxative and diuretic. At times the action is more 
pronounced than at others; thus, hay cut w^hile the j)lants are quite 
young seems to be most strongly laxative, Avhile overri^je hay is most 
strongly diuretic. How^ever, if the hay is cut at the right stage of 
growth and properly cured, the action in either case will not be suffi- 
cient to lead to serious results if other hay or coarse forage is fed 
along with the millet. One feed of millet hay per day for work horses 
and one or two for other stock is sufficient, and when fed in this 
manner the millet acts as a stimulant and alterative, and tends to 
produce and nuiintain a healthy condition of the animals. 


